An experiment is described in which suspensions of size-graded silica particles of less than I ,u, I to 3 , and 2 to 5 ,u nominal size ranges and of equal surface area (6oo sq. cm./ml.) were injected intratracheally into rats. After four months the rats were killed and the lungs were examined histologically for the grade of fibrosis and chemically for the silica and collagen content.
An experiment is described in which suspensions of size-graded silica particles of less than I ,u, I to 3 , and 2 to 5 ,u nominal size ranges and of equal surface area (6oo sq. cm./ml.) were injected intratracheally into rats. After four months the rats were killed and the lungs were examined histologically for the grade of fibrosis and chemically for the silica and collagen content.
The results were analysed statistically and it was found that, under the experimental conditions described, the degree of fibrosis produced by the two large size fractions was more than that produced by the under i IL particles and was apparently related to the quantity (by weight) of the silica injected or the size of the particles and not to the surface area.
In this experiment suspensions of silica particles of three different size ranges but of equal total surface area and hence containing different weights of silica were injected intratracheally into rats. After four months the lungs were examined histologically for the grade of fibrosis and chemically for the silica and collagen content.
Experimental Procedure
Dust Samples The suspensions of silica dust were prepared by the Transvaal and Orange Free State Chamber of Mines Dust and Ventilation Laboratory, Johannesburg and were of the size ranges less than i ,u, I to 3 ,u, and 2 to 5 ,u, of which 13-99 mg., 46-I mg., and 92-7 mg. were suspended in each ml. saline respectively. These concentrations were calculated to give a surface area of silica of 6oo sq. cm. /ml. for each of the size ranges. Counts were done by means of the light and electron microscopes, and the details are given in Tables I to III , together with the x-ray and chemical analysis of the silica content. The pH of the suspensions was 6-7, 6-8, and 7-0 for the 2 to 5 /U, I to 3 ,u, and under i p. particles, respectively.
Using Cu K alpha radiation, comparisons were made with the x-ray quartz standard, using the IOI reflection. The results are summarized in Table III A number of animals died during the course of the experiment and the survivors, a total of 66 rats, were killed after four months. The body weight of each animal was recorded and then the lungs were removed. After ascertaining the wet weights of the right and left lungs separately, they were fixed in io% formol-saline, and histological sections were cut at 5 ,u and stained with haematoxylin and eosin and for reticulin. Without knowing to which group they belonged, the sections were examined for the 71 Belt and King (1945) , modified by omitting grade 5 and taking into consideration the number of lesions present (Goldstein, 1960) . All the trimmings from the cutting were preserved and then dewaxed with the appropriate blocks, after which the tissue from the individual lungs was utilized for the chemical estimation of collagen and silica by the methods of Neuman and Logan (I950) and King, Stacy, Holt, Yates, and Pickles (1955) ,Quartz powder from Dr. Nagelschmidt (London). 2Quartz powder, P.R.U. standard (Table I ).
The association between particle size and the histological grading of the degree of fibrosis is shown in the contingency tables (Table IV) .
Statistical Analysis
The following data were submitted for analysis: body weight of the animals; wet weight of the lungs; weight of silica in the lungs; weight of collagen in the lungs; and histological grading.
The analysis consisted of (i) a comparison of the three groups with respect to the different variables; (2) (I to 3 p,) , and 7-6i g. (2 to 5 I.).) It therefore appears that the relative increase in the wet weights of the lungs is dependent upon the size and/or weight of the dust injected.
Weight of Silica in Lungs From the average percentage recovery (41%, 29%, and IS% for the under i ,u, I to 3 p,, and 2 to 5 ,.u groups respectivelv), it appears that the smaller particles are retained in the lungs more readily than the larger particles.
Weight of Collagen in Lungs The averages for the three groups were significantly different from each other and were 14-5 mg., 33-2 mg., 47-2 mg. for the under I t, I tO 3 p, and 2 tO 5 /.t particles respectively, with the weights of right and left lungs combined. This indicates a relation between the quantity or size of silica injected and the amount of Histological Grading Contingency tables (Table  IV) showed that the fibrosis caused by the I to 3 Ju and 2 to 5 IL particles was much more severe than that of the under i particles. The difference between the I to 3 pk and 2 to 5 particles was, however, not pronounced. A further experiment should now be undertaken to determine whether injections of equal weights of different sized particles produce similar degrees of fibrosis.
Comparison of and Correlation between
That the quantity of dust injected plays an important part in the production of fibrosis is further borne out by an experiment in which the under i p. particles were injected into animals in a higher concentration of 50 mg. per animal and the degree of fibrosis obtained was much more marked than when the surface area of 6oo sq. cm. per animal was used
